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(54) SOLDER BALL MOUNTING APPARATUS 

(57)Abstract 

PURPOSE: To provide an apparatus for nounting a large 
number of solder balls for forming bumps simultaneously onto 
a work, e.g. a board, in which solder balls, vacuum to the 
lower surface of a head, can be mounted reliably onto the 
work. 

CONSTITUTION: An oscillator 22 is disposed on a clamper 9 
at the positioning part for a board 1 0. When a head 1 1 lowers 
to mount solder balls 3, vacuum sucked to its lower surface 
through suction holes 21, onto the board 10 the head 1 1 
touches the oscillator 22 to cause oscillation. Consequently, 
the solder ball 3 drop surely from the suction hole 21 and 
mounted on the board 10. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim] 

[Claim 1] the feed zone of a solder ball, the positioning section of a work, and the adsorption that 
carries out vacuum adsorption of the solder ball — a hole with the head formed in the inferior surface . 
of tongue It has the move means to which between the aforementioned feed zone and the 
aforementioned positioning sections is moved for this head. Vacuum adsorption is carried out at a 
hole and the aforementioned head is moved to the upper part of the work positioned by the 
aforementioned positioning section, the solder ball of the aforementioned feed zone — adsorption of 
the aforementioned head — Then, it is the loading equipment of the solder ball which was made to 
carry a solder ball in the aforementioned work by canceling the vacuum adsorbed state of a solder 
ball. It is the loading equipment of the solder ball characterized by ****ing a vibrator among the 
aforementioned positioning section, for the aforementioned head contacting the aforementioned 
vibrator when the aforementioned head cancels the vacuum adsorbed state of a solder ball and 
carries a solder ball in the aforementioned work, and vibrating. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the loading equipment of the solder ball for carrying 

the solder ball for forming a bump in works, such as a substrate. 

[0002] 

[Prior art] The method of heating and carrying out melting solidification of the solder ball as a means 
to form a bump (vegetation electrode) in the electrode of works, such as a substrate and a chip, after 
carrying a solder ball at a work is learned. Generally, many bumps are formed in a work and many 
solder balls are carried [ therefore ] in a work. The loading equipment of the conventional solder ball 
for a solder ball being put in block to a work, and carrying them hereafter, is explained. [ many ] 
[0003] Drawing 3 is the side elevation of the loading equipment of the conventional solder ball. 1 is 
the feed zone of a solder ball and is constituted as follows. 2 is a container and the solder ball 3 is 
****ed. 4 is the brace of a container 2. The inferior surface of tongue of a container 2 is equipped 
with the vibrator 5. If a vibrator 5 drives, a container 2 will vibrate and the internal solder ball 3 will be 
fluidized. 

[0004] 6 is the positioning section of a substrate and is constituted as follows. 7 is a movable table 
and the pole 8 is ****ed. The clamper 9 is formed in the upper-limit section of the pole 8, and the 
substrate 10 is clamped by the clamper 9. Positioning of a substrate 10 is performed by the movable 
table's 7 driving and moving a substrate 10 horizontally. \ 

[0005] 1 1 is a head and is held at the soffit section of a shaft 12. The shaft j!2 isjheld at the block 13. 
A vertical-movement means (not shown) to move a shaft 12 up and down is included in the block 13, 
and if a vertical-movement means drives, a head 1 1 will move up and down. 14 is an oblong move 
table and is constructed between the feed zone 1 of a solder ball, and the positioning section 6 of a 
substrate. The move table 14 is equipped with the level feed screw 15. The nut 16 prepared in the 
tooth back of block 1 3 is ****ed to the feed screw 1 5. Therefore, if a motor 1 7 drives and a feed 
screw 15 rotates, block 13 and the head 1 1 will be moved to longitudinal direction along with the 
move table 14. 18 is a vacuum device and is connected to the head 1 1 through the tube 19. although 
not illustrated — the inferior surface of tongue of a head 11 — adsorption of the solder ball 3 — the 
hole is ****ed and a vacuum device 18 drives — adsorption — vacuum adsorption of the solder ball 
3 is carried out at a hole 

[0006] The loading equipment of this conventional solder ball is constituted as mentioned above, and 
explains an operation below. Vacuum adsorption of the solder ball 3 is carried out on the inferior 
surface of tongue of a head 1 1 by driving a motor 17, moving a head 1 1 to the upper part of a 
container 2, driving the vertical-movement means with which the block 13 was equipped there, and 
downing and raising a head 11. if the solder ball 3 in a container 2 is made to flow by driving a vibrator 
5 and vibrating a container 2 at this time — adsorption of the inferior surface of tongue of a head 1 1 
— it is easy to carry out vacuum adsorption of the solder ball 3 at a hole In addition, a means to 
**** gas in a container is also known as a means to make the solder ball in a container fluidize. 
[0007] If a head 11 carries out vacuum adsorption of the solder ball 3 and takes it up, a motor 17 will 
be driven and a head 1 1 will be moved to the upper part of a substrate 10. Next, a head 1 1 is 
dropped, the solder ball 3 of the inferior surface of tongue is landed on the top of a substrate 10, and 
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the vacuum adsorbed state of the solder ball 3 by the vacuum device 1 8 is canceled there, next — if 
a head 1 1 is raised — the solder ball 3 — adsorption — it drops out of a hole and is carried in a 
substrate 1 0 Next, a head 1 1 is moved to the upper part of a container 2, and the operation 
mentioned above is repeated. 
[0008] 

[Object of the Invention] as mentioned above, the thing for which a head 1 1 is raised after the loading 
equipment of this kind of solder ball having moved the head 1 1 to the upper part of a substrate 10, 
and dropping the head there, landing the solder ball 3 on the substrate 10 and canceling a vacuum 
adsorbed state — the solder ball 3 — adsorption — it was made to drop out of a hole and carried in 
the substrate 10 

[0009] however, having only canceled the vacuum adsorbed state — not necessarily — all the solder 
balls 3 — adsorption — it drops out of a hole, and is not carried in a substrate 10, but there was a 
trouble which loading mistake of remaining a part of solder ball's 3 adhering to the inferior surface of 
tongue of a head 1 1 tends to generate Thus, if all solder balls are not carried in a substrate 10, a 
substrate 10 will become the defective with an insufficient solder ball. 

[0010] Therefore, this invention aims at offering the loading equipment of the solder ball which can 
certainly carry at a work all the solder balls by which vacuum adsorption was carried out in the 
inferior surface of tongue of a head. 
[0011] 

[The means for solving a technical problem] For this reason, this invention ****s a vibrator among 
the positioning section of works, such as a substrate and a chip, and when a head cancels the 
vacuum adsorbed state of a solder ball and carries a solder ball in a work, a head contacts a vibrator 
and is made to vibrate. 
[0012] 

[Operation] According to the above-mentioned configuration, when a head carries a solder ball in a 
work, when a head vibrates, all the solder balls by which vacuum adsorption was carried out on the 
inferior surface of tongue of a head are certainly omitted from the inferior surface of tongue of a 
head, and are carried in a work. 
[0013] 

[Example] Next, the example of this invention is explained, referring to a drawing. Drawing 1 is the 
side elevation of the loading equipment of the solder ball of one example of this invention, and 
drawing 2 is a head while carrying this solder ball, and the side elevation of a substrate. In drawing 1 
and drawing 2 , an explanation is omitted by giving the same sign to the same thing as the 
conventional example shown in drawing 3 . 

[0014] the adsorption which carries out vacuum adsorption of the solder ball 3 in drawing 2 on the 
inferior surface of tongue of a head 11 — many holes 21 are formed in the shape of a matrix 
Moreover, the cylindrical vibrator 22 is ****ed on one clamper 9. This vibrator 22 is driven in the 
drive circuit 23, and vibrates. As a vibrator 22, a piezoelectric device etc. is used, for example. 
[0015] The loading equipment of this solder ball is constituted as mentioned above, and explains an 
operation below. Vacuum adsorption of the solder ball 3 is carried out on the inferior surface of 
tongue of a head 1 1 by driving a motor 1 7, moving a head 1 1 to the upper part of a container 2, 
driving the vertical-movement means with which the block 1 3 was equipped there, and downing and 
raising a head 1 1. The solder ball 3 in a container 2 is made to flow by driving a vibrator 5 and 
vibrating a container 2 at this time. 

[0016] If a head 1 1 carries out vacuum adsorption of the solder ball 3 and takes it up, a motor 1 7 will 
be driven and a head 1 1 will be moved to the upper part of a substrate 10. Next, a head 1 1 is 
dropped, the solder ball 3 of the inferior surface of tongue is landed on the top of a substrate 10, and 
the vacuum adsorbed state of the solder ball 3 by the vacuum device 1 8 is canceled there. If a head 
1 1 is dropped, a head 1 1 will contact a vibrator 22. since a vibrator 22 is driven in the drive circuit 23, 
and is vibrating at this time, therefore this vibration is transmitted to a head 1 1 and a head 1 1 also 
vibrates — the solder ball 3 — adsorption — it drops out of a hole 21 certainly, and is carried in a 
substrate 10 In addition, although the vibration frequency of a vibrator 22 can be set up arbitrarily, 
according to the experimental result, it is desirable to carry out a supersonic oscillation on the 
defluxion effect of a solder ball. 
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[0017] Subsequently, a head 1 1 goes up and the operation which moved to the upper part of a 
container 2 and was mentioned above is repeated. In addition, although equipping a head with a 
vibrator in one is also considered, if it does in this way, a vibrator will serve as the load of a vertical 
operation of a head, or a horizontal-displacement operation, and rapidity of operation will be checked. 
Therefore, it is desirable to separate a vibrator from a head like this invention, and to prepare in the 
positioning section of a work. 
[0018] 

[Effect of the invention] since a head contacts a vibrator and vibrates, when, as for this invention, a 
head carries a solder ball in a work, as explained above — all solder balls — certain — adsorption — 
it can be made to be able to drop out of a hole and can carry in a work 

[Translation done.] 
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